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ABSTRACT: 

PURPOSE: To prevent the crossing part of. the same center 
frequency from 

continuing to provide required characteristics by providing 
an area where the 

ratio of an electrode finger width and the gap length of 
adjacent electrode 

fingers is changed in a part where the electrode fingers 
with different 

potentials of an interdigital electrode cross. 

CONSTITUTION: The electrode finger arraying gap of an input 
side interdigital 

electrode la is gradually made small towards an output side 
electrode lb and 

the electrode lb is turned to be in a shape symmetrical to 
the la as well. In 
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the area 11 where the gap is small, the ratio of the width 
and the gap of the '.. 

respective electrode fingers 2 is changed, the crossing 
part provided with the 

same constitution is eliminated in the entire crossing 
parts and the center 

frequencies of the respective crossing parts constituted of 
the adjacent 

electrode fingers 2 are made different. Since the 
propagation speeds of 

elastic waves in the electrode finger 2 and a gap part are 
different, by 

changing the ratio of the electrode finger width and the 
gap length, delay time 

between the electrode fingers 2 is changed and the center 
frequency is changed. 

Thus, by attaining such constitution, the delay time in 
respective crossing 

points is effectively made small and the degradation of the 
characteristics due 

to continuance in the crossing parts of the same delay time 
is prevented. 
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[0 0 3 8] at. ±E<0|S|HSrW»-r6 
tzMZ%Z ixtz t Of . t£ftB# Kffiffl-f SPM£fc?» 

ott. HfR<0»tt*3S8TS *gtt& 

[00 39] 

iz. 

[0040] %2<r>%wiz&m&m : ?Tn. ttin 

m &±Mmmu<oitmi®«iz'bz < uz. 
[oo4i] &3<mmz&m i mm : ?x'ii, -rtiti 

\tt&Mz. msowmcotsm&izft-rzm'omi 20 
mm&%3mtzm.zittz. 

[004 2] ff40]M£ff69lttttS?-C«i. 

[ 0 0 4 3 ] g 5 OftffiCfli *5MH«IH 1 Tti . -ttit 

i^3tt«jroimjictt-f-*.ijsra& 
awBSSflraiitftt* t^s < Khvmmmnum 30 

[0044] *6<0»WKffi*5»tt«*^TJi. ttztl 
v Atefttz . 0fe 3 WMomtJMciti-i mum 

0 «ffifgOBIBftt^6±iE«fl8&SOlt*<0/J^S o 

[0045] SS7<0lSWfc{»45»tta*^T'Ji. E«* 
^< t t»-«W±«(«L . JiSBtw o *><?>&&.<m 

mnmmh s. t *tuamii t jjee « t b * 

f 2 <Vidi / (Wc • sinfl) 
nJMat. 50 



^¥7-226643 

1 2 

[0046] m8<r)&wiz®z>®mm=FX'ii. smw 

tt, -*tU:«llfit. ±12*^0 o^ffie#>» 

o t, . Hittztim&mmmw* <%i*oiz 

It:. 

[0047] »9<oaBBfcflS&Wtt«3PPT'(i. Em& 

0 1 . JJM^vK^ffioWHBRtf* < £ S> «fc 3 C L 

[00481 81 OO^cflliSlttttX^Tti; #E 
mft«^ffl{c^tt«* J *»1ttt5r*TI)E^ttO?5lll 

mvmh s \ m±±i ejus t ±te#E«fr s<s t «>* 
jwhk . ««ssnnPR fcswk* *t ±ie-rt'ix 

[ o o 4 9 ] as i i wm&hwe&9ifr"c\t* iffi 

&'j?%< b t,-«]a±«*L. ±eaw*>$ fc<ott**> 

[ o o 5 o ] $ i 2<r>mnz&&w&fom*x'\t. im 

b fc-«3LLflli*U ±te«IS^3 *>«0E«<0 

««ffi^lS{t. #IMt^oE*«««±t:«iStfc* 
0 1 . JJBt«*i«W««««Wfc6«* < i J: o 
izlfz. 

[ o o 5 1 j » 1 3<vmizm&ms&?x' 5«i 
t l . xM^t^&m.mizxmmztitzWftmwj) 

%.*dbltzbZlz, 

- io£9) 
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f 2 / n<ViDi / (Wo si 

i o o 5 2 ] % 1 4e>%.mz&m&&m??ii. s?it 

[00 53] 

&mtfm t$g& riv-riz awx. j&v&tiHi t f% 

S£k#-C§*. ifc. ±JE«ttMfcR&3«KflK> 
ISMtJt k (Ottm iXtlZbtz**). WB&MM^Ttm 

mtm tm<r)mmfiRmffimmmzxw&ffi8,nfgi 

UfcXL&ZbtfTZi. Z0>1i*>* PI ClMl^ttRO 

[0054] io»2 wjwiwanaw^Tii, 

k K£ o ttffifcaRMtft k <0it*£ * $ < -f S Z k 
£4 9. *«Wtc. 4"C^fSc^a<-fl»c:kA ! T^ 
S . €ffifcE?i||S]BI«<® « /J\ $ < & & WEIIifflffwfi 
ISU4- +<C>J3i£&a%;* tc© <^r«.^|6]T'A hfrh. Z 

mmnmzktfx'zi,. 

[0055] C<0»3<OjW8t:fiS65ltt»»^-p«. f 

&&«3oit$ £ aawtswk $ *t . m®tso3# k . 

QS&ISlOlSIttoaft- b Ttt . »tt*WgM5S£#3f * 
. TO&EHISfflWH tTfc - ±m&SiHg k R 
£3it«^ia«gfcoJt*££*.4,:kfc4 9. iltt 
&^4M>J3&S££ffc$tf l>wk* { T'£l>. Z<r)tz#>. 
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nd) <fi ,'(n-l) -(X10) 

[0056] Z0SR4 nmiz&bm.mTXM. t 
tz£oizmftir&. R^ams^nntKc 

v>£ k £ 4 9 . Fl t + Wil&&^m®t£&?'lfl)ISa { il 
CktfT'£l>. 

20 [oo57],r<oss5 m.wmmm=FX'it. ?ta\ 

fc. JJE*WB8fc:felt6l»*^«aJB^ia»*fc:*«- 

ltOit*S-. Lfc. «S^«0g?^(4. «SS 

30 fefSlorai^<7)g|5^4 0t. »ttJ«<7)fEi)Si$S* { 3v\ ; 

^ « t >i»«<os»i*i<fio* $ <o£tt k ±iei?5-& -) m 
W^<nm».^znth}Ltl%m^<r>Ycm<n>b^uw^ 

S C k tc4 0 . ^ttWtc. +4>JUfc»a { ft* (ci«< 
k*^&. 

[0058] zcr>m6mBj*?miim?x'ii. txti 
* 50 susS^nitB^rS]^ $ nitwit* ^ . aawfc^fl: 
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saw*, -r wm»iW3M+ ivm/tim^ 

S-ffl^l.wttci 0 . Rt+'Mil^coTOiritfiilSffiS 

fthZbWXZh. 10 
[0059] C<0»7«3WBKffi*5WtaW?Tti, E 

my* < t i>-m±t®f$. i . ±iew)»o 5 *><oes: 
irate . m&tgie?™*® « wants tffcjjwroi 

tt^jtaa-es^v^-ct. WRo#iH*ttS:f«Hi-* 20 

£ k izX <3 . ^»8(H^imtt*1-£ftttlWfc» 
WflWMfttt^Pitf TWA* 6 £ fc (c J: 0 . 0rS«ot*tt 

»**'Mtfe*ttfc j: otpi iwrnmrnisimmm- 

*> 'J •/ T^fcflSi UftttttS?*tt« £ k * { T'^ 6 . 
[0060] C:^8<0^c7)3¥tt^S^X'(i. ESft 

>yt£ < 1 1 -mnmfo l , jjara&o 0 h<nsm<rm 30 
mnamh h \ *i±.tm mb twsmfcm&b ^ira 

ffi£R»t, 4Mfcttafcv*E*«aH^fc«l«Lfc»£J: 
0 1> . JJE^fttt*tt^««b^&< i 0 iz 

itz. zotz#>. fsma^&gSMzti^x . 
cms tts^i8m«^tt»- & nzm r . Braw>«tt 

[006 1] Z(7)t$9 <7i%mz% h WHfoHH-X'U , E 40 
< b t-«I3Li:«jK L . ±ie«Rco o *>C0ES 

irate . mffitiie^raissr^ * tsMt s * & _uw*ai 

izltz. *»WW:l«a:0£k(cJ:'). 

mfim^zft&zbtfx*&. 50 
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[0062] Com 1 0«Wflfc«45WHMHPTtt. 

SRiH^kfc-lULkflllfcU ±fi»R«0 3 V>ff 
SaffRnSift * k HUJEiUI k JJBtEWHHK k 

mt&mftffim<omx'ttm&zk(z£') . f^s 
c. meiKoR/j^mfflfci-sTHtwiaawiiami 

gg^ra^ u ••/ 7 A,* m itcimmttm zb# 

[00631 ^1 1 fiORWOWttftSS^Ttt. *E 
«*3^iHt5ltt*jWJ'imttS:irr4E«tt^lR 
$r^< k t-mikffl^L. ±!5?WRo o %<n&%<r> 

m®nmh^Ai±§m®b±nfflim#mmb<r)tji 

«mffi$rR(t. ««tt<0«r^E«fMHR±K:«jRLfc» 

t «.Ck*«T-^, «i»ti6i=ft/Jv».«art t *->rt>. PI 
[0064] Zcvm 1 2<0«Hfcffi65*tt«*?Vtt. 

#E*^^ffi fc5»ttibWMBt»tt* *t s smtto 
WR*il^r< k t-lULhfitfiJtL. ±ieSR05 *><Offi 
S<0?5R«0Sai*)S k ^(±±ie^R k JtlBHMftfc o« 

JRtt . iMttttO^v »E*(«HR±t:fl|«Lfc« 
■a J; 0 1 . ±I£-r^ixtt^ffi^«ffit&»* { # < i o 

&.nmig%x'*%<%&<?>m$\ mmvmttt? 
m\tm?£'&h z b tfx-z h . 

[0065] Z<nm 1 3WtmiiZtobW®gl9irF-X'lt, 

wok l. -«;*i««ffit:*jtt4Wtt»oe«aa&v 
aj*«w«ii«wica ufc k * waj^w-rnfixttWi 

<0«ffimk ±E5Ht»<0»iB k mtftfci ebLtzb 
T. Si OX'^Ztih&ftZffi&thX'jlz. KttJL* 
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1%&<?>B#;IZ£*)-Mifi)t,ziki&fr(,, tti^is-r^ 
t ±ie?ntjsc7)js® t n e 

v&WL o m L«sojgtt(ceai* ftoc t #*rak 

CI fc T-ft h . ZWtzth. 5¥tt*^eflaa*««fi t J: o 

s. 

[ o o 6 6 ] z<n% 1 4 nmm&m+x'ii . an* 

aaH^JiJWIHSOTIWSIttftS f . . _LllJi]i£&£ f 

&wmmmt±.izwitte(7)i!iLffitn%?ft$:et Ltzt 
T. *10T*Sft4ftfr*SMM-4J:$fc. ±Mfr- 

biimmwmmtnztftdit, Aftji-ttititfm 

ESSiU:^-^ KHfis^tttcj; O-SffKC&a 
-IV Y : V&<?>Bmz%ffl£tt~}Z I ti^imt %h Z t T* 

mmum? hmmm=tm s z t a . 

[0067] 

mm] 

mmi. mm, z^mm&mi^hwmm 

too68] E.M.ttmoimizii, M)«ttt*titim 
i SLm&jimttztitt&m i bm^ti. &-rt<ti 

W&U. SSc<7)«fistg2i:. fft<o?)®&fg2c7)SSg 
fctt®i$fg$ft£H^K0ajLm@3k. -CflffiSSft 
T^l>. -*coK0ttJLl:Slc(il:m«^4*^$ 
ft. ffi*wW0aj UttSKtiflHS^S^SfaSftTv^ 
& . WW»*4 CiS»Sft*:aRO*«g 2 k tg«b®^ * 
ri = 1/2 x. ( (Li +Li.i 

*lt. wBSEwiamiDi *eaw6otHt6aa 

B^A { ri Ok£«94M>IH&8f i li. Si 2k&£. * 

f i =1./' (2ri ) 
Si 1 . Si 2frhbfr&£'jlz. nMi2<r>W>ftX'<r) 



1 s 



tt*S3MBKSa:«r*|6itfiR»ft. A^fflJ-f/iftttS 

si aovffiss^pgniii. ai^tiii't^ft^msii 
tn^fflit^ft^ms i b^ms^ie«fB»i. A^oa-t 

^ttHilaWiW-jt^i. ZZX\ 

*&& 2 k 2 ISftRllttM: . HffHtfc^riJ: 

io [ o o 6 9 ] fcfc* l . tjawwttuaii^ j: 5 c . *s 

1 l^3*«Cfll2«>flfc«flft2naffH! 
[0070] i^HSWtoSlttftS^-Ctt, 
lCf§£2ft&<Lk£iMigkL-C. RtHMiaiBkOfci^ 
**S««**<>**«5tyKr^*TV»*. ^ft^J: 

ft**3aiSM)4"C»«a»«rfflSt»firfe**c: k*«T 
[ 0 0 7 1 ] H2Ji. B 1 t*LfcCO»fl^atW 1 

know** <%n,mo 2 o^t ««g 

30 T^i. 04". «©i§^$r i t U. m&f&*^i<7)« 
S^20ls$:Li kL. «flH§*^ik«ffitS»^i + 
1 RB»l«IM>'CMai€: Di tL. m&m^ i k« 
+ ifflnfflffiMZSi k-r&. «ffifaiS<oft 
'h^mmfiSrQkU. *ftjWWIt^SftT^4. «•€ 
tt»2tt, ±E«a»Jb*«JIM»i:=ar*. 

[o o 7 2 ] ic-c. mmmtyfflffiDi t . 

»fi tnm&mwizmwtz. w&mmv&ffia 

40 i . m&%ffl<offltm&ftX'<7)Wft%i<7)immjg.$:Vz 

SB^Sri (i. HZXH-thtlh. 
[0073] 
) /Vi ) +Si /Vi - (SI 1 ) 
•X- [0074 ] 

- (SI 2 ) 

B#^ri A»R<tL. tf'C^i^fStf i Z'&tbZ'ctfX'* 
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Bf"W>(S»iMEVf fc^L^fc-f**:. fsjSifSVi . * 
k 2 =2 (V» -Vi ) /V 2 

Vi = { l-k* /2) V 2 
* 14*3*1 l£fULTg«t*i:. *1 5t»*. 
[0077] 
[»2] 

T Jj2^ +S| _L ... (^15) 

xU5(i. (Li + Lin )/2tSi fcflJttfWWfc 

l&ttiaiOSSBfiari tmtthZtttLX^h. 
LfctfoT. H«g^4@Li . Li. i btStlLi , L 

£Hg& i f i &$citmt& ztvxz h<r> 

mi aoraflHEannw. ai*»r«h«wi i b 

fcjfitt<tf£/h$ §t/M1fe*ttcw>fc*> 

(zRtm^nisMiaiQia-tifawi i ictiaflMi 

Lik«fiBSfiS«)ia««Si tVVcMZ. UWmttdiX 

aarc««B«iari **n/r-3/hs< ■*-*£*:&:$:* 
Hta^i^^^*Bw-*£i:fc«k6«ftt 

[oo78] %mm2. m\9&tma9,i*M) 

WMKUMTti. ®3ti. fflfcLT. US 
tiffiOTiaHDi #8Qfr£6Q4ToaMR*Ttt*«H& 
«SLi fcmjfflaffllRJtSi fc*L-T^*. 
fltt. £T. fi/h^amftQT'flofdlSr^LT^S. 

at. nm^ii&miitzM.zi'icon.mmvm 
(Li +u.i ) $r^LTfco. mm. wsaNnwia 

(Li + Li»i )#4Oi#<0Li 4: Li. j OftX-Sb 
(Li , Li.i ) kLTa-ft, «ffi!SO«Li + 
Li.i #4<0i;£(±. (1.3). (2.2). (3. 

Li . Li.i t^ffi^Li . Li.i S«0»:^Si C7)ffl 
[0079] H3(CjSLfci^3WI^SI|«2W3»tai[ 

mm<nf§mxiSL%«imx'S>&. ztuzntx. 049 
l tz&xcnz nmm.%?xm®*fm:m&m. 
Hiswcti. ammzo. sQtsmttzzutx'ifi, 
* { . zn&mmmmffi£p\fsm*&%iZitt>z tt<x 

#-f, 99BHC9l9l>rig^EfiliS£9«IBmi Di <42Qfc£ 
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3 anfflPA I. £ t A* . JJKIWfcT * 8 ilT ^4 . 
[0075] 

- <sU 3) 

* 1 0 0 7 6 ] 

- <*14) 

TTOHSSWiaHIDi £iftSgti> £ t * . 
10 [0 080] 04(i. Mtl£. Z<?)%fflr)&Wi20M 

it* 1 ). i niz<o^com2<nmmfm>^mm^ 

(Cffitt&ftEHISIRIDi 

[0081] t^ioa^ttii^FowHssMra 

pgDi 7CJfr<, i««WO*2*MWk«W5»tt»as : f 
(cffi6raffiEftl3NIDi 1 7(i. MtgiSfiJfai^Di 

^«03i^)^mfii^iS?'JSPilDi 6fcav«ft*ii%t.- 

[ 0 0 8 2 ] 05li. Y# ••/ h Zg«-* 

SH(cfettl»mffif&fa<Oii@B^ri 0 

o, #mstis?iisPSDi <o+t-^mfismiis^» ( Li 
30 + Lim ) iwsimtystt&si tv*mx-&toit<n 

i fciSLTV**. «R«MltS«tHRk* (14. 9%tL 

t'A 0 . a v «Hft(S w ^H^HifiW 2 cOWttjSS^tw 

[0 08 3] 03. 04? t^LfciatC. Z<M&ftn 
% 2 WHttUltittS WttiBR^TJi. «Sf§S^II8ffiiD 
i fcWN^16»tttQkLfci:*t:. 0. 5 QUIHTIS 

40 mmmhWimm^xhmLtzx o t. *ffij&c*stt 

OfigWMWMrifcftC. «fi*S«OW ( Li +L 
iM ) !:««8l8|t0l8IRftSi t^it*Sr^x4£i:(c 

C «a*«Sr«kt«IBt* £ t £X 0 . 1 

ftX'<v%mMfflf§mDx <rm\Liv&<nz<m?m i & 

4, Mttf. TOIE?WDi *<7Q«0h^li. ttffi 
JilSWft(Li + Li.i ) 2:6. mSt&^raf^ftSi 
k50 * 1 ht4£t(Cj:0. mffi^E?'JiaPi5Di *«7Q<Ot 
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fiBHDi #7. 5Qc7)t#(i. ttfifflBOSKU +L 
i*t ) tl. 5. lfiSt&facO»*Si £6. 5fc-f4 
£ t K J: 0 . «Sf&£ftl3IHDi #7 . 5 Q*U £ Cft 
t»SKB*ia ri J: 5CRjef*CkfcJ: 

05(c^tJ:p:-. lgf$fSj££0. 3 9Q/V 2 fc-f 

hzk vz'Z 4 . wt^z <o«<oa^tt*Fcii . 

B^ri iO^ti 2 . 0 3Q/V 2 X'hhfrh. Z0>%ffl 
HS-SST'^ 4 X 0 (c . «ffifg 2 4 w t 10 

[oo84] mmm3. H6«i. zv>wn<7)W,wm$. 

£4. BM». 2limff*BT&0. tttftlift/MLffiQOS 
8fSi&4^|-&ftST-£>4. #«®*g2Ji. SftfflffiD 
i TBWSfvCH*. 

[0085] 06 fc*LfcCO»W*)S30£itWcfiR 

r i * JEftS^rft CI t #T'£ 4 . «&£|Sa*>a£l*n r 
i ^aftWKSGfl:*** i t fc <fc 0 . #2fc*»?«)«l*fr 
WWRf i i&RWcSHtf4. *££tfa£jftft9«> 

<&4. *«0lS«. mSJ&fS|C0al®iefS7ri 3&*HtXS 

<o 0 . -f fc'ft^fiS 1 <o»tt t4 1 4 'J t T 

**** <T&zt . m^mmmm^ 

fthZkltX'th. 

[0 0 86 3 mm*. H7»i» ZMMMMAtiim, 

i fcU 2 OUIIfllnH^^ Of «MMilHi 
£Li fc-j-*. Wo tt«&& l 8<r)xmt&m<r>%Z 
X'Jbh, H7tT. WtSWi«'l^*ttQOS»e<0(i 40 

[0087] i sfsjT-ofttttt. «&*g&niaH[ 
Di srWtt^ejfii-sag^iari -eat 4. vsn 

4 *' f> . sst&isoifflogfcft 2 o t<t)s 

4il$-£-f4. Plt«ffif&l 8^. IB&ffi&nt&w&ft 

20 1 nfflfem<r>j& \6M 1 9 1 tfh 4 «^ tti . &m 
tt*i8{*en-FftHt*{at:'fc$a><!>, *fls»c. it 
siaswaur^ 2 o t m iwb&b u <omagA>s, 50 



Mi w^^h%&3i£mm%.mzmmtiiZft.x 

ttU. MiNI«Mt*tt#2 0J:Rt«filHlLi #m 

4 saajottttt . v*wm 9 

H^ft t . «ffif&IStf)±^S5# 1 9 L T V -> 4 
tirS^t*^. ^Sfeie?iiraBIDi *<3tT't. HAS 

mz. ^imm^^mstimzt^x'^. u> 

^*'<o . if 2 0 i: *v HB* 1 9 <om 

wmmfctfitzSLfetzz t fcsmsti 

JiM^fSl^ t'OH^ . ( JB»«(WKift^r 4 - fc 1fiX'% 
4. ^Ofe*. 'J-7T/WOiJ«Jr^ftJM^tto5Mt«* 
^?:^f4^tA^T'#4. 

[0088] Httff|5. 08{i. COW»OiatW5<C 

9tc«1-*TOtaB*)«v^2 0<7)it$* { *§ < ^ro 
TV^4. ttttti. «/h"tife*{iQOfflRttO(a***t 
t^fcL. Vfiftift>6 i +2*T'«i. <B4Q^mfli^ 
18&0-g5*s*<^oTfc9- t|ffi^i+4»i, H4Q 

[0089] Qfig«B^viTOfta>6£4££ffitt. 
»BJ§««*^«EJS 1 8*^=5r435^J; •) fc » «fli 

i>\ -Pkhh.. 'Pmm.fi A I S< : 5r4. Uc* 5 o 

# 2 0 Otfc**<* ^niOb&W < «r 4 . 0 
8 fcfl* Lfc i ^MOIQIM 5 fc« 45Wfe*3lffO-fir1 
T'Ji. «SJ8#«M «WB«<0*v«# 

-ot^40T'. i KZlMzltztf-o 

X . #S3l»TW«ti'C«H«a» f i jWS < =5r •» T v ^4 . L 
fc A J o T . i tf-k $ < ^ 4 <OlZ L T , 

SffiflKHISMStf'hS < C'o-C ^4 J: d ZtKixtifm 
lO-St. $>4^li. ^gfitc. H8K*LfcJ:-js5r1Bi 
^S^- i k m k' . HSmtS^icv \ 1 9 
4«flit§60Mlv^»^ 2 0cOlt$A J *^ <^->T04« 

* 5 ii^-r4gi5[4l I XL. *'b®miZ$Z{LZitlZk 

* { T'*4, 

(00 90 3 HS6BRI6. d<0%^HJSW6t 
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*tt*ti«*)»«»2 ooit*^aawcafl:s 010. *$ j: v. 0 1 1 (c*Lfc3itt***tt. 

t. ST. HI 2tt, 01 lfc>SU:ttflE«ttJIK2 2iE 

[009 1] «ffffi«o*t >m 1 9 IctftttHM HS« 2 l k^^^*»BI«jKKte»t*Wtt*<^MB[» 

Aii^a»2 ooiwtsHks** t . mfiit&ooss ttestar** . a*, flmuMttarra 9 . ami 

«N>jg ttft f i A^fttttSfli-t 6 . flKW<t»5 - 1 9 8 5 ^ 6 . pp. 8 2 - 9 0 fcifi 

mwiAiKmvri am ttifiT&s«2 itm*iiM2 2tffl. an*) 

<0**»W£< $ 0 . m a XJ^Sfc <0»BttW5<om* [00931012 K*T«fc 3 fc . fflttK f jW«< *6 

9 0 . TtfftWiS 1 <Ot$ttlc£L.2> 'J <0(c Lfc#oTtg»I*v#/|v& < . ASWJf 

•y rA**3 < TS i t A ? T'£ . AtMr«tt<05ltt«* KtitiX* 1 la^BK-Ti fflttft*«*< 4**>fc Lfc 

[0092] mum 7 . 0 i o , a xv. 0 1 1 1±, -r cs 1 at-wrt^* aswianii. ±fefEH8JST'<os 

«^«M«iW7ic(i6WttijHijht*tflrc*4. 0 gi«aa**Lgiv^t«)t:*i. -r«ntt 

10ttiOj^SOt«f!7(CflR65ltttt«TO±iIH. 20 mffilflfcT. «*»*«Af SWtLfckSOfflWHao 

01 Hi, 01 0K*LfcA-BHfc>»rBiHTJ&i. 0 SEftJIfcAriDt fcL. SffttfcAvfcU JJEXtBA 

+.2 1 «JE**»src* 0 . 2 2ti#iM4£3rT6# Tfc'ft#«ffi 1 ISS^ttB-C<oaffiWa«!efl*«: A r 

EM&<r)m®X'h h . XJ)m?tZtl#X& UU, ffl* <i» fcTifc. 6 OBWSfcfc £ . 
»T#*ltt**l b£ifi<fr*«>lcU:*<oT. ««& [0 0 94] 
EMItf** < 9 . atfj»**3h.tt«« 1 b * 

Arioi =Ar— Ardiy "-(^16) 

IBoeiWTIiHildRt: i 4a»WHItt*^*»^ , £ TtffcttWi 1 b ccifi< Lfc4f-»t.-t«E 

OJHB«)HH«7 tflteattftJ^TttftttTO 1 WHHaWS < *9 . tH^mttzti^m 1 bttA^W. 

Ji. ±EejR»-C^l«^ISISflJlArdi, *g|v*fc# 30 T*9itt*ttlai:tt»!«r»*LTn&. i«)fc*(>. 0 
*f»t. a£ttfifl£fclA nor Sr/Jxg < T&ZttfX'Z 1 3 . 4Jj:t^. 0 1 4 K^U/iSItt**^*. 

4. -f^fJvljMMl-CcoaffiBWBWlAArior SK&4<0(cL£#oT&&Bm^£<&4#tt£S 

<T*kV»3ii:tt. T^ttMlWWHH*^ T. E*S«2 1 fc#E*tt]IK2 2d>4>*4S8R»<9 

<T4£fc**C*4£fc'C*'). Rfc5«aifinH?0> £14<i. 01 21^1^1 «r*i:e 

T{,|aIt«®tiffi?i]fSllA J ii^-rS^^I!fi<-i:A { T-^ [0096] 01 3. fcitf. 0 1 4(C^Lfc?*tt** 
*<0*S«, ^*W^OS^5¥tt&S^T'(i, -ttitl SiHS3Wif<*4i:ag^lSW»/jNS<*6ttttfc* 

t41BSrcia|t««giWliaHiWfflaLT Li o J: B#HHAriDi li. SUSaas^fcrSS^S^iaE^HH 
Ht««}li»irai»WMlLrL4 5««<0 40 Art. Aaj^t^fittt1WgllS]^5l»»t*^S3i^lB] 

i t * J X'5 * . s ^ h tmst^nBHib^itK-r « «*5M!»3R^wf<t««« i tt . ±Mi<m®x-<7)m 

3tW)wC7)S^1t^ ; PJ;9bA»=5:a@ra#tt^ll Anot ***<-f*Ck* c T>4. Tfc'fttfUffilT' 
[0095] XffcM8. 01 3. 014(i. Z<M&M ttltHmmnn&ZZKtZZ ttfX'Z IZtX'h 

m.m^m^m={-i^-rmx'hh . a 1 9 . r^o mffiim8His£ < t-c . 

«)»!l!^«atW8K:flS6WttSjl[»^±lBH. 0 1 4 ttttfl***) fejWcJWt-f & J: o IZX'Z h . ^co^*. ft 

tt, 01 3(c*UfcA-BIB^)BfiiiHT**, 04". 2 *coco««o»tt«*TOi. f «ntt«ffi l o«ffi*S 
l{iEmS«T-A9. 2 2ittHfttt**+6 «50 R*^<*0trt. IW3«W»5*«WB«IIII 
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[oo9 7] mm9. mi 5. axi/. mi e\t. c 
i 5iiz<?>mc?>m}&M7{z%m&m?(r)±mm. 

016li. HI 5£^l£A-B|S]cOfflrffi0T'*>.S>. II 

it. itijim-rtctnm.& i b ^scotc io 

015. fciif. 01 6fciSU:5¥tt»JR?- 
«r6»tt*5ft. 01 6fc*LfcE«iaHR2 4l:#E 

nit<os«2 3 1 frh%mmmmztiiti®m<7)ft 

. tTaflttftftfT. 1 9 8 5*6 /J . pp.69 
-7 4K7n$iv?n6J:o{c. raffl»*w<^4t. <£ 
mmtf'te<%h®ftt%r). 01 2t«UfcJ:^«r 20 

[0098] C<0^coHJfi«9 fc€S£5*ttl&3SHW 

tb^)1-^^IS 1 ISlO£iBBr«>3KRffl3£ftl A r 

Anoi Z>h2<tZ>ZbtfX'$&. +t*ti9X&lT 
^SS^^-flJlAriDi £'h£<-tlb^oZbit. 

VKtim® i <r>z&m&*'j?%< iztwx'Zhzt 3o 
x-h 0.^9 «-^HOTT'^«ffi^se?i]^niiA<A^ 
< =5: o . g'j^mtiQ*^ t, m tw&mmism 

t)*mth<7)i:ffi<'Ztfi<X'Zh. &&COZ 

L t L t o X o L . PI t«ffi£E 

MfflffitfmmiX Li p®lg<7)KH?r'h$ < 

i )'vT)i'<m£.*i&<nz.&zttfx'Z&, zt> 

it®tii%.lZ£nX$Htt&fre>. fc*(r>Z(Dmcrm&%. 40 

[oo9 9] mmmi o. 017, 01 su. 

dW&HJfcD^Sfcfll 1 OtfilS3»tt«^S:^-r0T*i> 
4. 01 7<i;oS&Bjjc7)||S6f5iji Otc$£»tt&£?<0 
±E0. 01 8ti. 01 7t^L^A-BHWifffl0T' 
& h . 0+ . 2 3 tt#BE*tt**8T* 0 . 2 4 

mSl b(iA*OB-t^««ffil a tm^*LT^~50" 



26 



4. C^ft. 017. ®l8lZ*UzWt£fc 

$ < 5r*» ttSr^-f., ^SUttOSft 2 3 1 EW&RM 
2A^htch\iSm<r>W&.\t. 01 2(c*tfcJ:5*. 
E«a#g< t fiH8igg*</|N$ < %Z>m.X'hh. 
[0 1001017. HXl/. 018fc*U:5*tt** 

HAro, zmtziiMztch. zcrfflwnmmi 0 
<7)m.m%?nt:z<t?>zttfX'$zztX'f>i<). ®£o 

0 f re . K£ -3 -) n&mLwmkmz >bz < 
tx . ttmuwmtfKtobfriziMcti * o izx% 

[0101] ^JfiWl 1.01 9,i. dW^H^WI 

1 lCfll*!»ttja[31S^tS«tSlT'*4. 0+. 2 5teS 
ffllJrffeBXOtiJLmSSbcoigffl. 2 6Ji?ltt^O 
*BBfcSa:**l*I» 2 7 li@$ftf§IE$-ff ^KOttt 

«B 2 5 6 . 2 b ftmm. 0 tt} LUfii 

3 b t omm i 5 « . 5»it«<oaftfri6i t Jt ut . « 

JS^idi tfMMtefflTH*. 02O(i. »«>A«Lfe 
^14«A { . mSm2^^TSfi$ix4t#Ol!)^^ 
R^-f4fcA<O0t**6. 0+, 2 8l±5lttj$<o^ffiT' 
ft 1 ). »«A<0 2^>lfBB8KT*LT^ft. iSE2 8 
<7)S!S2 6<i. (£ffi^r[fi]T-*>.5Xttfc^e^(7)ii^$:^r 
UTV^ 2 9{±-r^'ix«mS««S 1 <03eHa5£H!£ 

-1f r >is*n,*m»lt:l ^A ! ±ieHiS® 2 9 tcTSfl 
t4«^]lcttWt-4. «rfc. i&ffi2 8<0£tt2 6i£tt 
^r|6]T'J>4Xttt^-fftS<?{i. j6S2 8tlSiSj{|2 

[0102] A*B-r^*18i 1 aO«-m^m2<0^ 

$ l . a * »r*fii«iiffi 1 b ufcwttwisixas 

AH-f«*l««ff 1 b 2c7)3!cSa5,CT«mfl 
^Sitl2trtil<OSX0aiL 
m@3bto^Bl 5^. ^m^mmim^bcr) 
«iE2 5T'(i. i &'&mm#>\#-thrzMz. ^gfl2 
<r)f>hffl&X'<r)&m&VitT . IX0tiiL-^S3bT'(?) 
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<r)*tfm h \><n#hh. m 1 9 izx^-tft&e 

1 . 5 2 » 53 . 5l . 05 . 5$ . 57 . 03 (i. w 
1tj!![<O^B2 8c73SISt. AB. C, D, E ****** [0 1 03 J 

s i n (di ) /s i n (5i ) =V. /Vioi 
s i n (54 ) ,- s i n (5 3 ) =V f /V. 
s i n (5e ) ,'"s i n (5s ) =V 0 , 'Vf 
s i n (5s ) , 's i n (5? ) =Vut .'V. 
t/i'it«Sffilfcl*l«l<OKOajLSffi3bt<0« mept. di , 5 2 
#15<0ffi£tfj5iDT. fcjtf, rtTO0aiLm«® 10 57 . 5s fcOGIfcli 

2 5<OWttiS<OffiSc7)gjiggKt*3^l»«lg 2 7t7>«8» [ 0 1 0 4 J 

51 +5iDT =90* 

52 -53 = 5, -5idt 

5< +5s +25 P =180' 
57 -5s =5f -5idi 

m2 8<7>m&t®\i%i{miTftbn%?ftg. * [0105] 

5 = 5s +5iot -90* 
Sl7a>£>S2 5£fflv^fc(cJ;9, ttfffl^fcrtH 
WUXOffiLmtSSbtO^iiiil 5^fg#f^5iDt . fc 20 

«ttf. rtffl9<ojx o as tmsigffl 2 5 «>ftttt7)«tfm 5 P 

t&ffitWVffi 2 8 1 2 9k (OZtft&etffc* 
I. ZtM. t$Nb*>. ^ffif^2hrttHcorooaiL«S 
3bi<7)i£#ffll 5c0ffi^5iDT . fcJ:U\ 

Ktmm®. 1 b it:®&mm 2 8 1 tsxa 2 9 

^ (x. Y) =<*o e i<* t-k<xcose -»sin e ) ) 

^tt^t-fS, IS«iS2 9T'OSft«^Pi 30 [0108] 

(X, Y) &««MWfc«o-C«^Lfct,<0^*»6. [S3] 



(15) £KH l 7-226643 

2S 

*B. C. D, EfcT**/l'*>Sfcfll*i?WIU WTf>4S 



• (S17) 

• (S18) 

• (SI 9) 

• (S20) 

5s . 54 . 55 , 5s . 
&M^WK&SOl»<*>*>. 

• (S2 1 ) 

• (S22) 

• (S23) 

• (S24) 



- (S25) 

m 1 b Kit Lfc*tt»*>iHB 2 8 fc Hfcii 2 9 1 O&t 

[0 1 06] <XlZ. ftffl2 8fc*|j&S2 9i:#ft£5£ 
i>Ot$0)W£^Xmft&. IMH[2 9KTfT J Sr 
-frraifeYHtk-rifc. 3*ttjS^r>^^0 (X. 
Y) tt3c*CT4£fc;h.4. 
[0 107] 

-<S26) 



p - 



w 



sine 



(S27) 



■W/2 



* * [0 1 09] 



; ClT. 514S 2 8T-4X. <?tU . 

0= (kW/2) s i n5 

■ttzti$.w& i *>ss*fl Ptixnai i tfcttssfus ^tonoi 

*Pi ££3cltglHiovvtlHtU:S2 9fc£6. 9K C»4] 
P-ZP,-^"*— I e " ikXi ' C0S6 



(S28) 



•• CSi2 9) 



e 



i 



S29(4. *3 0c7)*W*£SJJtf*fc*C*fc$r4. C 

tut. ®mm z F<r)Witfmx*.z<%h%j!ii,zm* 

0 = (kW/2) s i n5 = njr 

X. S3 lcoW$#*>!>A>f>. Wtt«*^<05Bj«*ttt:ft 
k = 2 »rf /Vioi 

f =Vidi / (W • s i n5) X n ( nliSS) 
S3 2 <t 0 . 5¥tti£<7)i£ffi 2 8#aj*«-f *£*l«Mi 1 ♦5Ht«HR : F<0»a«tt{i. 



[0111] 

(nJiSSK) 

[0 112] 



(S30) 

S3 2^T4t^ai». 

(S3 1 ) 
(S32) 

*3 2Sr»£f *J3«ftfc* 
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0, S»tt*OKill2 8*«2aai»tc«LT««LTOT 
[0113] 

V, 



1*^7-2 2 6 64 3 



iur 



W*sin|e| 



30 
n-1 



f. 



<__lEL_ r 
W-sin|e| 



<^3 3) 



{SOIR 0 tb L«gE 3 b £ fctrl o . 9 

[0 114] 
[&6] 

' V 



"I 



<sin 



IDT 



iW«f. 



= sin 



mm. 5i3i^iS* ? 5 OOMHzHl GH zOgfttt 
#PC. §6^®T-^fEffij$SVf £3 50 0 (m/s 
ec)iU K0tilLSfii3bt'^{Eaii3SSV. £34 
1 4 (m/s e c ) t L, ®ffif§2?>a*>$iBtt{T'tf>£|g 
aSVioi 5:3 500 t 34 1 4fi0*ra<7)<i34 57 
(m/sec) -£fcl, SS^2<7)^BW$- 1 00 
10 xzmiL, MMfttfm £30* t LT. 5$330)&tt 
$-}M£tS^OK0*Lmffi4g®2 5 
4. 5C3 3*»*>. Wft&<Oi!SE®2 8?)ffi£lft0li. ^3 

[0 115] 
* [»7] 

3457 



1 00x1 0" 6 » 10 s 



= 1.98' 



(33 5) 



★ 30 



0» Sr^ffcfcLTsU 7A>£>5t2 5£fflUT. £ 

9a}L««3b«)#(j5tfl0 f t*d. wmm&iiuttzx 

25' <e, <96' 
t&S. TOg2fcrt(ffl^JBl9fflLmfe3bfc<7)ti#ffi 
15A*a»WT*'?, fro. «Bg2«*6flWCoe 
«S££Vidt *«-Stf5*^ttt. rtra£OK0aiLSfi§3 
bOSgffi2 5<0^#ttB&Wi&&. rtH^aX0tt5L« 
fi&3b?)Btf£. £3 6£M£?*^*)tt*lftft0p 

fcOTS 6. 

29* <<9 P <86* 
kCri. file. TO§2Ofc£S$^ttifo0(2iSjSg 
Vidi c9(14>O##3460± 1 O (m/sec) &o 
Tt>. ft»OlS9fflLlfii$®2 5<7)^#£. ^3 7$r 
SHW 4 «k 3 £ t e J: 0 . BttttSTttffiS 

[oi i 7] mmmi 2. 023d, zfiffiwxam 
\2\,z%m i m.m = f-^-tmx'hh. 0+. 3ojia 
vart-tawmt 1 hkkk u^-/u kto-c* o . 
3 umm.tf\mi>*§mz-bh. &*m3 in 

« . <9b . 6c , (9d (1, ^ft-fix, 9ttjS<7)^®2 8 
Ofi*!26i:igffi3 l^g^tfr^-rftSf*!.. £ A 

sin9b /s i n0a =V. /Vf 
sinffj /s i n0 c =Vf /V. 

#a = $4 + #[> ~ 0 s 

&b +6c +20$ =180* 
6i =di +8, 

5*1 7*^2 0 £:*2 1 . 22. 24. 25. ♦«(= 



W 40 



20Kft#«&l blz&lt:Wim(r>fcffi28<r)mneX'h 
- (336) 

* [ 0 1 1 6 ] 02 2(1, mffijg 2 <9£ SfflK09ttifca 
<SJ8&£Vidt SrS^-C, 0p ^3£mLT^17*^ 
^2 5 Srffl^TltmL^5»tt»0^ffi2 8<r>ffl^ftjge 
•C*S. ti-gfcfflOfc»fi(i, m«&fi<0*>£iSt&0?|!tt 
^OfEll85$«Viot tWi, 02 1iO^i:|SltT'i> 
H2 2A»A>. S3 5 5-SIS-fl>f*iffi3OK0ti3Lmti 

- <5U7) 

ae. f«, jftB. c, d. E&mxmvBtt&m&im 

&t h is-lV 3 0 OSS 3 1 ±.<T> kX'h h . 
[ 0 1 1 8 ] 02 3lZ7r;tZ<7)%,ty<7)mMM 1 2tfSS 
5HtiS»^(l . Aft* -T <fii««« 1 ^(cffiS Uz : s- 

B«»tt^)5ltttt*F^»6. ^.B. CD, E(cfc(t 
45WtttOB»f(?MMR*U. «1 7*^S2 0fc^t-T' 

j>&. S2 1, 22, 24, 25i>mmzm± 

(1, ^3 8*>^^4 2 (CT^f>fX6. 
[0119] 

(3S38) 
(^39) 
(^40) 
(SC4 1 ) 
(5C4 2) 

— /PH«sjgffi3 \<nmnnmdz 
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*0tttt£f»*fc*><0*ft3«i. ^3 3. A*>o{J. 
3 4 (UAflmfiittn 1 btc»Lfc»tt 
tt^'H2 8WtoWa*0tf>RH* , 4>. ^HWI 
B531£>ft$ftK0, OKfflSr^-ri, ( itA<T-#S. 
•t£*>*>. ^3 3. ASWi, *3 4£8l£t*J:3fc: 

[0121] £<*>3|B|!<93dl0» 1 6 trt * L£3*tt 
TMHHiHtC**. ifc. i<0»^^at«i36»4» 

mwimz^xmrn^x £ wjui-r 
iKtfiXMmm>ba < %&®$izmm ix & . jh 

tTtJWBiHt-C**. Sfcfc. 

lXt£\,\ 

[0 12 2] £O»»OSafc0!7, 9tItffl8t3i*Lfcai 

ttuafw. E«a«2 i±cui^*E«ttaK2 2 

*«J«U JJSfEmtt««2 2<0±fc:^il««ffl 

*«jfcLTnsa«. zffimatztuzf&h-r. 02 6K 

5K. E«ttffi£2 1 fc#E«ttSR2 2<0*i# 
(rttfiitt*ff 1 £fljj£LT tTA * . 5 h 

fc. H2 7(CS*"f J:dC. E«f*»«2 1<0_L£#JE* 
■ttWR2 2*«lj*U *«J:t:3&ttMI3 2«:«lJ*L 
TfcJ:^. ±ie»R32(iEmttTi,» #ffiWSTi» 
mmtTf)&. HC. H28tcjprj:3C. 9UI3 

2 i *>jb<o*(c«ww-*tM>* 

2U:, Em(*«^2 1 fcftE«ttfflR2 2fcWSfcflt« 
LTfcJu. l*XWKi. E^*»«2 

1. #E*tt»«2 2. ?¥l£3 2<0fcV)m#, Jfcfctt. 

[0123] MRC. £<O^OH*6<5II9 . HffeM 1 0 
fc* l HW&dimi , ftEEVttSft 2 3 Jbfc l « WE 
*tt»§t2 4£«l*U JtJEE*tt»IR2 4*>±lc-ttf 



■f. 02 9 £5** J: o t. ?l*Eftti2tK2 3 fcEVttff 
K 2 4 m# izttdiim® 1 1 DWiLr t SMtUPI t 
TA*. 03Ot^tJ:o(c, #Etttt£ll2 

3«0±fcE*tt»«*flMtU *«3±IC84>«I1I3 2 
tllWUTtJ:^. Jii2j|R3 2<i. EKtCt. #E 
WfCfcJWIttifflfcTA*. Sfctc. H3 1tc«tJ:d 
ic. 9R3 2 arflitf. -fnfix««ff 1 *>±<0*WHjK 

■r*»w*«*R£Lfc*££t>j«rc&*. awe. 

10 JJSI1R 3 2 tt, #fftttt£K 2 3 1 Ettttff R 24k 
mttS« 2 3 . EmttilR 2 4 , jf R 3 2 O » 
[0124] £<OJWH<O|Ot0! 1 1 iZTfiltzmm? 

032fc*tJ:aK, «atS2!:rt«<0W*)ajL«li3 

mm* . zmmwrnmrniz*? v . 2tnm 
20 cojr o aj mm 3b t <r>*m 1 5 m&imm.\mti 

link'SrtftKSr^iDitL. rtffljWK0ajLmfiiJSiS2 
5W««2 7A<3W4»e«*|6li:^-tftS^ P 

mxtw z<n>t*. i*naoKoaitmffiffiiB2 5t,ia 

«fcLTtii<. 5^3 3, ASV^i. ^34^31 

C HSfi<^l 1T*J±. *3 3fe»JZ.-f*«d > lcov^K 

W $^>tc. m^2krtfii]cOJR l 3tliL«ffi3btcOi| 
»1 5^l*HBI<7)K0tilU«ffiffiffi2 5c7)^^. A^fflJ 
1 a ttB^Ht^««S 1 b t X'glX 

[0125] £<056ffl<OHit« 1 2t^Ufe»tta* : F 
(i, WB&2fcrt*OH9ajL*«3bfc*)».ffl5. 
rt«<0K 0 tK Lmflfe^ffl 2 5 . S/- ;U HWIBB 3 1 <0 

»»w«i«T*-jfc*». zmmtztuzmi?. m 

40 itf, 03 4t^tJ:3tC, mfiEJI2tl*lWc03X , )ajL 
«®3bt<0tt^l 5. rt«i|OJR0ajL«ffi«ffl2 5. 
H««ttiB 3 l <o o *>ffi«^as{jio^«*<ffiilw 

[0126]$ A>tC. 1 1 . H»l 1 2Cj*Uc 
50 *«'h$<**flWtfc:-?^TiSLfc* t . £OJM»i£itC 
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SS3 l*«5Htttfi«*|i!i:«rr««l4. «WCft4» 

Oftg^mi, S3 3. fcitf. *34«lt«:j:&. 

ffi3 1 qmXMNRtz* ->X . aj*Mffc'<HJe«fi 1 b 
(31 L fcBttttOttgn&Mfl LT t «t o . 
[01 2 7] S*ffc«2. is J: if. gfeffll 1 . gttffll 

JflHHDi (c*«-**«gfiLi « 

affl-cs . Anaa o ai tmssgffi 2 5 K«ffi 

[0 128] 

& ^ <- t . jjhes &<a k bs^ a tosorm 
[0129] Ohntiiz. W.2<mw<£i.tuf, tti 

* »r «^fwc . f tim^inwmssm^m * \z 

fcttf 4 _L!e«ffite4B<0it$ £ »* $ < L . «0 

a < f * i t . m t*cinmi<7)-££Btfi&®t 

tfX'Zh. 

[0130] feLkOJ: olz. m3<Dm£XiM. t*Z 

fl:s«4 c t iz± o . iii t*-c^»o3csgii* { aa-r 

[0131] fclk<9«J: ot. m4<7)^BBt«tittf . 

®&on&%<mt&mzM??>±Ms.m& 
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